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DES I G N  G U I DE 

 
This PowerPoint 2007 template produces a 36”x48” trifold 
presentation poster. You can use it to create your research poster 
and save valuable time placing titles, subtitles, text, and graphics.  
 
We provide a series of online tutorials that will guide you through 
the poster design process and answer your poster production 
questions. To view our template tutorials, go online to 
PosterPresentations.com and click on HELP DESK. 
 
When you are ready to print your poster, go online to 
PosterPresentations.com 
 
Need assistance? Call us at 1.510.649.3001 
 

 

QU ICK  START 
 

Zoom in and out 
 As you work on your poster zoom in and out to the level that is 
more comfortable to you.  

 Go to VIEW > ZOOM. 
 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of the authors, and 
the affiliated institutions. You can type or paste text into the provided boxes. 
The template will automatically adjust the size of your text to fit the title box. 
You can manually override this feature and change the size of your text.  
 
TIP: The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a logo by 
dragging and dropping it from your desktop, copy and paste or by going to 
INSERT > PICTURES. Logos taken from web sites are likely to be low quality 
when printed. Zoom it at 100% to see what the logo will look like on the final 
poster and make any necessary adjustments.   
 
TIP:  See if your school’s logo is available on our free poster templates page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy and 
paste, or by going to INSERT > PICTURES. Resize images proportionally by 
holding down the SHIFT key and dragging one of the corner handles. For a 
professional-looking poster, do not distort your images by enlarging them 
disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good they 
will print well.  

ORIGINAL	 DISTORTED	

Corner	handles	

Go
od

	p
rin

/n
g	
qu

al
ity
	

Ba
d	
pr
in
/n

g	
qu

al
ity
	

QU ICK  START  ( con t . ) 
 

How to change the template color theme 
You can easily change the color theme of your poster by going to the DESIGN 
menu, click on COLORS, and choose the color theme of your choice. You can 
also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to VIEW > 
SLIDE MASTER.  After you finish working on the master be sure to go to VIEW > 
NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-formatted 

placeholders for headers and text blocks. You can add more blocks by copying 
and pasting the existing ones or by adding a text box from the HOME menu.  

 

 Text size 
Adjust the size of your text based on how much content you have to present. 
The default template text offers a good starting point. Follow the conference 
requirements. 

 
How to add Tables 

To add a table from scratch go to the INSERT menu and  
click on TABLE. A drop-down box will help you select rows and columns.  
You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK > 
FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. Some 
reformatting may be required depending on how the original document has 
been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the column 
options available for this template. The poster columns can also be customized 
on the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your poster, 
save as PDF and the bars will not be included. You can also delete them by 
going to VIEW > MASTER. On the Mac adjust the Page-Setup to match the Page-
Setup in PowerPoint before you create a PDF. You can also delete them from 
the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as PowerPoint 
or “Print-quality” PDF. 
 

Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. Choose 
the poster type the best suits your needs and submit your order. If you submit a 
PowerPoint document you will be receiving a PDF proof for your approval prior 
to printing. If your order is placed and paid for before noon, Pacific, Monday 
through Friday, your order will ship out that same day. Next day, Second day, 
Third day, and Free Ground services are offered. Go to PosterPresentations.com 
for more information. 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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When running REPET, the best separation of vocal and 
instrumental tracks in popular music came from music with a high 

male voice. Below are some visualizations of the separation of  
Aziatix’s “Baby Let’s Go”: 

SUCCESSFUL	IMPLEMENTATION	OF	REPET		
Current forms of popular music consist of two main layers: one or more lead vocalists singing a melody, and a collection of background 

instruments. There is considerable interest in giving consumers the ability to separate these two parts of the song, creating one vocal melodic 
track and one instrumental background track. There exists a free MATLAB program that is somewhat successful at filling this concept. 

However, distorted background tracks and the addition of high frequencies in separated tracks have make the program less than perfect. This 
project observes the successes and failures of the code and attempts to offer improvements to REPET. Our focus in on the accuracy of vocal 

melody extraction. 

PROJECT	INTRODUCTION	AND	ABSTRACT	

One	conclusion	to	be	made	from	this	project	is	that,	despite	the	mul/ple	filters	and	the	change	in	repea/ng	/me	period,	there	is	no	perfect	code	that	
removes	all	vocal	melodies	from	background	instruments.	While	modifica/ons	for	each	specific	song	improved	the	clarity	of	the	vocal	track,	these	

modifica/ons	had	to	be	entered	by	the	user.	The	values	had	to	be	changed	and	calculated	depending	on	the	song.	
	

There	are	s/ll	some	other	filters	that	could	be	applied	in	future	work.	We	unsuccessfully	aQempted	to	apply	a	Gaussian	filter	to	remove	hi-hat	sounds	from	
vocal	tracks.	A	successful	implementa/on	of	this	filter	may	produce	beQer	results.	

CONCLUSIONS	AND	FUTURE	WORK	

UNSUCCESSFUL	IMPLEMENTATION	OF	REPET	
When running REPET, songs that did not work well with the program were 

songs in the jazz style. We believe this is because some background 
instruments are placed in the foreground when they have a solo in the music. 
This happens very often in jazz. This style of music tends to be less repetitive 

than other forms of popular music, thus contributing to the unsuccessful 
implementation. Below are some visualizations of the attempted separation of 

 La La Land’s “Someone in the Crowd” 

Dahyun	Chung	and	Thomas	Downey	
University	of	Rochester	Department	of	Audio	and	Music	Engineering	

VOCAL-INSTRUMENT	SEPARATION	

REPET: REpeating Pattern Extraction 
Technique (REPET) is a MATLAB code that 
is used to separate vocal melodies from 
instrumental backgrounds in popular music. 
Since background parts repeat more often 
than vocal melodies, the code finds repeating 
patterns in the music, attributes this to the 
background, and removes it from the melody. 
This method was designed by Zafar Rafii 
while pursuing his PhD. at Northwestern 
University. The code produces separated 
tracks with a quality that is comparable to 
expensive software and other high quality 
separation methods. 
 
There are three stages in the REPET code: 
1.  A spectrogram of the input audio is 

created, and a repeating period is 
calculated from the beat spectrum. 

2.  Repeating patterns are identified from the 
spectrogram. Then the median of those 
repeating segments is calculated. 

3.  Repeating segments are subtracted from 
the original spectrogram. 

CODE	IMPROVEMENTS	

The	program	REPET	was	executed	mul/ple	/mes	for	each	song	observed.	
The	separa/on	of	vocal	tracks	was	improved	most	when	we…		

Changed	the	Cut-off	Frequency:	
In	the	original	code,	the	high-pass	cut-

off	frequency	was	set	to	100	Hz.	
However,	in	most	popular	songs,	

vocalists	sing	consistently	higher	than	
100	Hz.	We	increased	the	cutoff	
frequency	to	different	values,	

depending	on	the	nature	of	the	vocals	
in	the	song.	This	improved	the	removal	
of	drums	and	bass	sounds	from	the	

vocal	track.	

Varied	the	Range	of	the	RepeaOng	Time	Period:	
The	repea/ng	/me	period	sets	the	minimum	and	

maximum	length	of	the	removed	repea/ng	
sec/on.	In	our	trials,	it	was	found	that	a	small	
repea/ng	period	improved	drum	removal	

accuracy,	and	a	large	repea/ng	period	improved	
the	removal	of	longer	repea/ng	harmonic	

sec/ons.		

Added	a	High-Pass	BuQerworth	Filter:	
In	addi/on	to	the	change	in	cutoff	
frequency	in	the	original	code,	an	

addi/onal	high-pass	BuQerworth	filter	
was	applied	to	the	vocal	melody	track.	
This	filter	was	very	helpful	in	completely	
reducing	overall	bass	sound	in	vocal	

tracks.	An	addi/onal	low-pass	filter	was	
added	as	well	to	reduce	the	unnecessary	
high	frequencies	produced	above	16	KHz.	

ê Original REPET ê 

Instrumental	Background	Vocal	Melody	

ê Butterworth Filter 

Original REPET ê ê 

Vocal	Melody	 Instrumental	Background	

ê Butterworth Filter 

Figure:	Overview	of	REPET,	Zafar	Rafii,	zafarrafii.com	


